ntertemporal decision making under risk involves two dimensions: time preferences and risk preferences. This paper focuses on the impact of time on risk preferences, independent of the intertemporal trade-off of outcomes, i.e., time preferences. It reports the results of an experimental study that examines how delayed resolution and payment of risky options influence individual choice. We used a simple experimental design based on the comparison of two-outcome monetary lotteries with the same delay. Raw data clearly reveal that subjects become more risk tolerant for delayed lotteries. Assuming a prospect theory-like model under risk, we analyze the impact of time on utility and decision weights, independent of time preferences. We show that the subjective treatment of outcomes (i.e., utility) is not significantly affected by time. In fact, the impact of time is completely absorbed by the probability weighting function. The effect of time on risk preferences was found to generate probabilistic optimism resulting in a higher risk tolerance for delayed lotteries.
Introduction
Suppose that a decision maker (DM) is indifferent between two immediately resolved and payable options: $300 for sure and a 50-50 lottery for $0 or $1,000. Does the DM exhibit the same indifference if both options are to be resolved and paid with a delay of one year from now? 1 Recent empirical findings by Noussair and Wu (2006) show that in an expectedutility setup, time does influence risk preferences and the DM may prefer the lottery to the sure amount when he or she is faced with both options in the future. This finding is also consistent with research that suggests when a risky option is delayed, individuals may perceive it differently. For instance, Baucells and Heukamp (2009) propose a probabilistic discount rate that captures the difference between the perceived value of an immediate lottery and a future one. Other studies establish the link between intertemporal choice and risk by introducing a mortality rate that depicts the belief that future outcomes may disappear (Epper et al. 2009 , Halevy 2008 ).
Many decisions in management and economics involve risky options that are blocked for a predefined period of time (e.g., five years). The uncertainty about returns is resolved and payment made only at the end of that period. Barrier options, quite popular in financial markets, are another example. The price of the underlying security must reach a prespecified level or barrier within a given time frame 0 T before these options can be exercised. A different example is the current debate on whether there is a need to take action regarding climate change because of the severe uncertainty inherent to the situation. In this case, a higher level of risk tolerance for lotteries played out in the future can explain the reluctance of a significant segment of the population to change their behavior as regards the consumption of fossil energy. All of these examples show that a comparative analysis of risk attitudes for lotteries that are resolved and paid in the present versus in the future is needed in order to better understand the implications on markets and on policy making.
The present paper aims to contribute to the literature on risky intertemporal choice through an experimental elicitation of individual preferences at different points of time. More specifically, we use the certainty equivalents of two-outcome (delayed and nondelayed) lotteries to empirically capture the impact of time on individual choice under risk. In our experiments, lotteries are simultaneously resolved and paid in different periods, ranging from the present to 12 months in the future, including a case where the DM does not know the exact date, except that it lies within a certain interval of time. The main advantage of a simple design such as this is that it allows a straightforward model-free observation of attitude toward risk for different levels of probabilities and delays. We also use a canonical model of decision under risk to quantify changes in risk attitudes over time. In addition to its popularity as a descriptive choice model for two-outcome lotteries, our canonical model generalizes expected utility coinciding with prospect theory (PT), rank-dependent utility, and Gul's (1991) disappointment aversion theory for a given time period. It also coincides with Wu's (1999) model when applied to two-outcome lotteries with variable resolution timing but with a fixed payment time in the future.
Our canonical model also extends to lotteries more general than those in the recent experimental investigation by Baucells and Heukamp (2010) . By substituting probabilities with decision weights, our model also allows for the impact of delay on risk preferences, if any, to be reflected and measured through the subjective treatment of probabilities. Moreover, our experimental design does not exclude the impact of time on the subjective treatment of outcomes from an empirical point of view. We use an elicitation technique initially proposed to efficiently elicit prospect theory (Abdellaoui et al. 2008 ). This technique consists of two steps. In the first step, the utility function is elicited through the determination of a series of independent certainty equivalents of twooutcome lotteries with a fixed probability. The procedure allows us to factor out the impact of probability weighting on utility; i.e., utility is elicited independently from the (above mentioned) probability. Then in the second step the decision weight assigned to a probability is directly inferred from the certainty equivalent of a two-outcome lottery corresponding to that particular probability. In addition to reducing biases in utility measurement, this elicitation procedure allows us to study the impact of time on decision weights without imposing a specific parametric form for the probability weighting function (e.g., Baucells and Heukamp 2010) .
Our data reveal that individuals exhibit significantly higher levels of risk tolerance for future risky payments, compared to immediate ones. Consequently, we confirm the findings by Noussair and Wu (2006) without requiring that risk attitudes be independent from probabilities. Our individual elicitationbased findings are also consistent with the aggregated results reported by Baucells and Heukamp (2010) . For the case of unknown delay (where the lottery is realized at some point in the next 12 months), the observed certainty equivalents are equal to or less than those corresponding to the deterministic delay (where the lottery is realized in exactly six months from today), implying ambiguity aversion with respect to timing uncertainty. Finally, by fitting our data to the canonical model, we elicited utility and probability weighting for different delays. We found that there is no significant evidence that utility is subject to the impact of time. In other words, the subjective treatment of outcomes does not depend on the time period in which they are evaluated. By contrast, our findings indicate that the observed effect of time is entirely absorbed into the subjective treatment of probabilities. To our knowledge, this is the first study that disentangles the effect of time on the evaluation of probability and outcomes at an individual level.
This paper proceeds as follows. Section 2 reviews the theoretical background and previous empirical findings. Section 3 introduces the experimental design, followed by the results in § §4-6. The paper ends with a discussion and concluding remarks in § §7 and 8, respectively.
Theory and Experimental Findings

Canonical Model
We consider a DM who has to evaluate lotteries x E p y where outcome x is received if event E p occurs with probability p and outcome y is received otherwise. Throughout the paper, we assume that outcomes are monetary and that x ≥ y ≥ 0. Notation L = x E p y means that the lottery is resolved and paid out at . Two natural ways of evaluating lottery L exist (for > 0). The first consists of determining its present certainty equivalent, i.e., the sure amount payable at time 0, that the DM considers as equivalent to that particular lottery. The second, used in the present paper, consists of the assessment of its certainty equivalent at , denoted by CE , i.e., the sure amount payable at and considered as equivalent to L . Whereas the determination of the certainty equivalent of L at time 0 involves both time preferences and risk preferences, the assessment of CE involves only risk preferences at time . Ahlbrecht and Weber (1997) illustrated this difference through the decomposition of the assessment of the value of L at time 0 into two steps. In the first step, CE is determined; in the second step, the sure amount at time 0 equivalent to the delayed certainty equivalent CE is assessed, which implies an intertemporal trade-off of outcomes. 
Risk resolved and outcome paid at Figure 1 shows three different choice situations corresponding to a choice between a lottery giving outcome x with probability p and outcome y with probability 1 − p and a sure amount of money z. Situation 1 corresponds to a standard risky choice without any delay. Situation 2 (3) corresponds to a risky choice where the DM has a choice between the delayed lottery L 6 L 12 and the sure amount z payable at = 6 ( = 12). To capture risk preferences in a specific situation, i.e., with a given , we assume that the DM evaluates the lottery L as follows:
where w · is a probability weighting function and u · a utility function. The probability weighting function is increasing on the probability interval with w 0 = 0 and w 1 = 1, and the utility function is increasing on the set of outcomes. In this model, the impact of time can be captured by both the probability weighting function and the utility function. 2 For = 0, model (1) coincides with the traditional rankdependent utility (RDU) under risk for nondelayed lotteries (e.g., Quiggin 1982 , Kahneman and Tversky 1979 , Gul 1991 . It serves as a benchmark for analyzing the impact of delay on individual preferences. Noussair and Wu (2006) used a similar setup (as in Figure 1 ) to study risk preferences. However, they implicitly imposed expected utility; i.e., they assumed that w p = p for all p ∈ 0 1 (see also Holt and Laury 2002) . In their experiment, any observed change of risk attitudes due to delay is necessarily absorbed by the utility function. The use of an RDU representation of preferences has the advantage of avoiding the descriptive drawbacks of the standard model of expected utility (e.g., Starmer 2000) . Eliciting model (1) for different values of allows us to take into account the possible impact of time not only on the subjective treatment of outcomes but also on the subjective treatment of probabilities.
The model we used to capture risk preferences over time is similar to two other recent models proposed by Wu (1999) and Baucells and Heukamp (2009) , particularly as regards the introduction of probability weighting (i.e., the use of an RDU utility representation of preferences). More specifically, Wu (1999) studied the impact of delayed resolution of uncertainty on risk preferences over time without the interference of intertemporal trade-offs of outcomes. In his setup, all outcomes are received at a unique future date T > 0. Delay < T was used to represent resolution timing; i.e., lotteries are resolved at period and paid out later at a fixed date T . In terms of preference representation, Wu postulated expected utility for nondelayed lotteries and RDU for lotteries with delayed resolution.
There is a natural similarity between our canonical model and the probability-time trade-off model proposed by Baucells and Heukamp (2009) . These authors presented a (multiplicative) RDU representation of preferences for lotteries in the form x E p 0 where there is no formal disentangling of risk preferences and time preferences. 3 In their model, individuals evaluate a future lottery x E p 0 by using w pe
where r is the probabilistic discount rate that captures how time and probability are traded off. In this model, a lottery x E p 0 is subjectively perceived as giving outcome x with the modified probability pe −r x . The "discounting term" e −r x is also related to intertemporal trade-offs of outcomes. Note that like in our design, the decision weight w pe −r x depends on delay . However, uniqueness up to a power transformation of w and u for one-zero-outcome lotteries complicates the empirical interpretation of the model (see Baucells and Heukamp 2009 , Theorem 1; also see Gonzalez and Wu 1999) . In addition to extending the evaluation of one-nonzero-outcome lotteries to general two-outcome lotteries, our model allows us to factor out the intertemporal trade-offs of outcomes from the start.
Existing Experimental Evidence
Together with the gain-loss asymmetry, nonlinearity in probability represents one of the most robust violations of expected utility, the standard model of decision under risk (e.g., Kahneman and Tversky 1979) . The accumulated experimental evidence with regard to the subjective treatment of probabilities for nondelayed lotteries ( = 0) is in favor of an inverse S-shaped probability weighting function for gains and losses, with an overweighting of small probabilities (below 1/3) and an underweighting of moderate and high probabilities (e.g., Wu and Gonzalez 1996, Abdellaoui 2000) . Most empirical studies also show that the utility function is concave for gains and predominantly convex or linear for losses (e.g., Abdellaoui et al. 2008 ).
To our knowledge, for delayed lotteries, there has been no attempt to elicit preferences under risk at an individual level, allowing for probability weighting as suggested by model (1). Noussair and Wu (2006) used the Holt and Laury (2002) protocol to elicit attitude toward risk in an expected utility-like environment. For a given delay and a set of outcomes, the protocol consisted of comparing a lottery x E p y with 3 Their model does not exclude the comparison of lotteries x E p 0 and y E t p 0 with t = ; i.e., it takes into account intertemporal trade-offs of outcomes in addition to risk preferences.
another lottery x E p y for 10 different and equally spaced values of their common probability p. The first lottery was considered safer because the difference between its outcomes was smaller than it was in the second lottery. The subject's risk tolerance was examined through the value of p at which there was a switch in preferences between the safe and risky lottery. This procedure implicitly considers an expected utility framework where preferences are linear in the probabilities. The authors studied a delay ranging from the present to three months in the future and observed that subjects are more risk tolerant when lotteries are realized in the future than in the present. Baucells and Heukamp (2010) report experimental results suggesting, among other things, that the observed increase in risk tolerance for future lotteries is because of the additional uncertainty introduced by the delay. They showed that adding a common delay to a pair of nondelayed lotteries x E 0 p 0 and x E 0 q 0 results in an effect similar to the one we obtain when we multiply probabilities p and q by a common factor of, say, 1/10. Baucells and Heukamp (2010) also report aggregated parametric estimates for their probability time trade-off model using the compound invariance parametric probability weighting function initially suggested by Prelec (1998) and an expo-power utility function. However, the interpretation of their estimates is formally hindered by the uniqueness of utility and probability weighting up to a power transformation, as explained in §2.1.
Experimental Design
The experiment was conducted at Bogazici University (Turkey) and consisted of individual computer-based interviews of 52 undergraduate students recruited from an introductory economics course. Each subject faced a series of choice situations. In each situation, the subject had a choice between a lottery L = x E p y and a sure amount of money to be received at (as described in Figure 1 ). The objective of the choice process was to determine the certainty equivalent CE . The experiment consisted of four independent sessions. Each session was devoted to the elicitation of the certainty equivalents for 10 lotteries L for a given . One session focused on the elicitation of CEs of nondelayed lotteries, i.e., = 0. Two sessions aimed at determining the CEs of delayed lotteries for = 6 and 12 months, respectively; and one session elicited CEs for ambiguously delayed lotteries for which the delay was not known for sure, only that it was sometime between now and 12 months; i.e., ∈ 0 12 . Table 1 presents the 10 lotteries used to determine certainty equivalents CE i , i = 1 10, = 0 6 12, and ∈ 0 12 . Outcomes are in Turkish liras (YTL; 1 YTL E0.56). Table 1 Lotteries Used to Elicit u · and w · Index i 1 2 3 4 5 6 7 8 9 1 0 x i 2 400 2 400 1 200 2 400 1 200 2 000 2 400 2 400 2 400 2 400 p i 1/6 2/6 2/6 2/6 2/6 2/6 2/6 3/6 4/6 5/6 y i 0 0 0 1 200 600 800 1 8 0 0 0 0 0
Note. Amounts of money in Turkish liras.
The experiment lasted 45 minutes on average. Subjects were told at the beginning that there were no right or wrong answers and that the experimenters were interested only in their true preferences. The experiment was carried out by two experimenters through a series of individual interviews. A bisection (midpoint) method was used to elicit certainty equivalents. More specifically, for each lottery, subjects were given a choice between the lottery and its expected value for sure and were asked to state their preference for either of the two alternatives or their indifference between them. In the subsequent questions, the sure alternative was revised (upward or downward, depending on the previous response) until indifference was reached (see Appendix A).
The lotteries were presented graphically as checks in a transparent urn. For instance, the lottery (2,400, 1/6; 0) was represented as six checks in an urn containing five checks of 0 YTL and one check of 2,400 YTL (see Appendix B). Subjects were told that the lottery would be resolved by a random draw of a check from the urn. In each choice question, the subject indicated his or her preference between two lotteries and the decision was entered in the computer by the experimenter. Each experimental session started with a set of instructions. There was a two-stage computer training session before the experiment actually began. In the first stage, the randomization process (i.e., drawing a check from the urn) was explained using a simple computer program. In the second stage, subjects were presented with some sample questions in order to familiarize them with the choice task and with the difference between nondelayed and delayed options.
At the beginning of the experiment, subjects were told that once the experiment was over, a participant would be chosen randomly and one of the 10 lotteries (L ) would be played out for real. 4 We used the Becker-deGroot-Marschak mechanism for incentive compatibility (Becker et al. 1964) . In this procedure, the experimenter draws a random number between the lowest and highest outcome of the chosen L . If the drawn number is greater than the elicited certainty equivalent for that particular lottery, the subject receives the drawn number as payoff. Otherwise, he or she plays the lottery.
5 Because of the intertemporal nature of the experiment, subjects were also told that any future payment was to be made on the specific date (in 6 or 12 months). For the ambiguous case, they were told that the payment was to be made within the next 12 months (to be resolved by assuming a uniform distribution over 0 12 , which was not communicated to the participants). Based on this procedure, 1,590 YTL (approximately E900) was paid to the chosen participant at = 0, which was one of the four possible periods.
For each delay , the assessed certainty equivalents CE i were used to elicit the components of the preference functional given by Equation (1): utility and decision weights. Utility, u · , was elicited at the individual level using the certainty equivalents of the lotteries x i E 2/6 y i , i = 2 7 (Table 1) . Assuming a power utility function, u x = x , we simultaneously estimated and the decision weight w 2/6 through the minimization of the nonlinear least squares CE − CE 2 , where
Note that a measurement of u · assuming expected utility, as in Noussair and Wu (2006) , requires that the equality w 2/6 = 2/6 be imposed beforehand. But for descriptive purposes, we allowed this parameter to be estimated along with the power of the utility function. Under RDU, the probability used to elicit utility has no impact on utility. Abdellaoui et al. (2008) report an empirical confirmation of this statement. 6 With utility u · available, decision weights could easily be elicited using certainty equivalents. To elicit w 1/6 , we used CE 1 corresponding to lottery 2 400 E 1/6 0 in Table 1 . Then, assuming model (1), we obtained
Decision weights w 3/6 , w 4/6 , and w 4/6 were elicited in a similar way, using CE 8 , CE 9 , and CE 10 instead of CE 1 in Equation (3), respectively.
Analysis of Raw Data
Reliability
As explained above and also in Appendix A, each of the certainty equivalents was constructed through a series of choices following a bisection process. For each lottery and each delay, a consistency check was performed at the end of the session in which subjects were faced once again with the choice situation corresponding to the third iteration in the corresponding bisection process. This procedure resulted in 10 × 4 consistency questions. In this context, reliability refers to the stability of the subject's responses when he or she faced an identical choice question twice. This allowed us to assign an across-subject rate of consistency to each lottery (i.e., the percentage of subjects for which the replication of the third iteration led to the same choice). The overall reliability was good in the four sessions. The lowest across-lottery consistency rate was 90.40%, 90.40%, 86.50%, and 88.50% for delay conditions = 0 6, and 12, and ∈ 0 12 , respectively.
Risk Attitudes and Delay from CEs
Certainty equivalents provide a model-free measure of risk attitude. Table 2 presents the empirical characteristics of the 10 × 4 elicited certainty equivalents. At an aggregated level, the comparison of means and medians to the corresponding expected values (Table 2 , column 2) shows that for all lotteries and all delays, risk aversion clearly predominates. To analyze the impact of delay on attitude toward risk, we first determined the percentages of subjects who consistently exhibited risk aversion for each delay in all 10 lotteries. When lotteries are not delayed, i.e., = 0, 77% of the subjects exhibit risk aversion. This percentage declines to 75% and 67% when the delay of lotteries is set at 6 and 12 months, respectively. When the delay is unknown to the decision maker but can take any value between now and 12 months, the percentage of risk averse subjects declines considerably to 58%. Qualitatively, this finding on attitudes toward risk reveals that CEs are sensitive to delay in a manner that deserves a more detailed analysis. This result is supported by statistical analysis. A 4 × 10 ANOVA test with repeated measures on the factor rejected the null hypothesis that certainty equivalents are not influenced by the delay (p < 0 001). One way ANOVA tests with repeated measures performed across lotteries detected a significant impact of delay for lotteries 2, 3, 4, 6, 8, 9, and 10 at the significance level = 5%.
Two-tailed paired t-tests reveal that for a majority of lotteries and except for lottery 1 (giving 2,400 YTL with a low probability, and nothing otherwise), significant differences exist between CE 0 on the one hand and CE 6 , CE 12 , and CE 0 12 on the other hand (Table 3) . This is confirmed by the observation that a majority of subjects exhibit more risk tolerance (i.e., higher CEs) for lotteries played in the future as compared to the benchmark delay = 0 (Table 3 , rows 1-3). The third row of Table 3 also confirms that for a majority of lotteries, CE 12 is generally higher than CE 6 at an individual level. This result is consistent with the hypothesis that more delay generates more risk tolerance (initially suggested by Noussair and Wu 2006) , also confirmed by one-tailed t-tests and Wilcoxon signed-rank tests at the significance level of = 5%. Table 3 (rows 4 and 5) also show that when the delay is unknown, the resulting CEs (i.e., CE 0 12 ) have a tendency to lie between CE 0 and CE 6 rather than between CE 6 and CE 12 . In other words, although exhibiting more risk tolerance for lotteries played in the future, subjects confronted with the ambiguous delay ∈ 0 12 behaved as if the resolution delay is less or equal to six months rather than above six months. 
Stationarity of Utility
The interference of probabilities in the observed attitudes toward risk (because of a nonlinear subjective treatment of probabilities) should necessarily result in biased measurements of utility under expected utility (Wakker and Deneffe 1996) . Taking into account probability weighting, i.e., assuming an RDU representation of preferences, model (1) allows for more consistent measurements of utility. RDU models have successfully demonstrated that the attitude toward probabilities needs to be modeled separately from the attitude toward outcomes. Model (1) allows for this separate elicitation. In addition, it does not preclude that delay will impact utility and/or probability weighting. The impact of on utility is tested assuming a power utility function, the most widely used parametric form of utility under PT.
The null hypothesis to be tested here corresponds to the equality of power estimates 0 , 6 , 12 , and 0 12 . Table 4 reports the main characteristics of the empirical distributions of individual power estimates for the four delay contexts. Overall, the reported means and medians do not seem to reflect an Table 4 Power Estimates for Utility impact of delay. Median estimates are also quite consistent with previous studies on utility elicitation (e.g., Kahneman 1992, Abdellaoui et al. 2007) . A one-way ANOVA test with repeated measures did not reject the null hypothesis of the stationarity of the utility function on the four delay contexts (p = 0 6). Paired t-tests and sign tests confirmed the absence of significant discrepancies for 0 versus 6 , 0 versus 12 , and 0 versus 0 12 .
7 Figure 2 illustrates the absence of significant differences between power estimates across contexts. Figure 2 and Table 4 also show that the majority of subjects have concave utility functions. Another interesting observation is that the power estimates with delay are highly correlated with the power estimates without delay (Pearson correlation coefficients above 0 88). The fact that delay has no significant impact on utility but does have a significant impact on attitudes toward risk suggests that the probability weighting function depends in some way on the parameter . The next section investigates this hypothesis. Table 5 reports means, medians, and standard deviations of the empirical distributions of decision weights w k/6 for k = 1 6. At the individual level, we observed a variation between subjects. Figure 3 presents examples where decision weights w k/6 are drawn against probabilities k/6 for six subjects. Subjects 1, 9, 27, 29, 48, and 50 have probability weighting functions for = 0 below probability weighting functions corresponding to > 0. Table 6 Paired t-Tests for Differences Between Decision Weights The significant discrepancies between CEs across different delays and the existence of a stationary utility suggest that the impact of time should be observed through decision weights w p . A 4 × 5 ANOVA test with repeated measures on delay rejected the null hypothesis that decision weights are not influenced by the delay (p < 0 001). A more specific testing of the same hypothesis for individual probabilities (i.e., one way ANOVA with repeated measures) detects significant discrepancies for middle to high probabilities: 3/6, 4/6, 5/6 (critical probabilities: p < 0 001).
Probability Weighting and Delay
Decision Weights for Different Delays
Eliciting decision weights at the individual level (without assuming a specific parametric form for probability weighting) allows for the analysis of the impact of delay on decision weights for different delays and probabilities. Paired t-tests revealed that "delayed decision weights" (i.e., > 0) exhibit significant differences from nondelayed decision weights (i.e., = 0) for probabilities 3/6, 4/6, and 5/6 (Table 6 , last three rows). More specifically, when p ≥ 3/6, a majority of subjects satisfied w 0 p < w p for = 6 and 12 and ∈ 0 12 . No significant discrepancies were detected across probabilities between w 6 p and w 0 12 p , revealing a tendency of subjects to act as if the unknown delay ∈ 0 12 was in the middle of the interval; i.e., = 6. The results reported in the present subsection are consistent with the empirical distributions of individual decision weights reported by Figure 4. 
Optimism and Sensitivity to Probabilities for
Different Delays To further analyze the impact of different delays on the subjective treatment of probabilities, we chose a parametric family for the probability weighting function w · . The most sophisticated parametric forms take into account two characteristics of probability weighting: elevation and curvature Wu 1999, Diecidue et al. 2009 ). Behaviorally, elevation reflects optimism and pessimism and curvature reflects sensitivity to probabilities. For instance, if the probability weighting function is linear, more elevation is reflected by a higher intercept and more sensitivity, by a higher slope (e.g., Abdellaoui et al. 2011 ). However, it should be noted that elevation is not totally independent from curvature. For instance, a more sensitive linear probability weighting function with a "fixed point" around p = 0 3, i.e., w 0 3 = 0 3, generates more elevation and consequently more optimism for probabilities higher than 0.3. 
months Ambiguous
In the present experimental investigation, we employ the compound invariance probability weighting family suggested by Prelec (1998) . The corresponding equation is given by w p = exp − − ln p where parameter mainly controls elevation and parameter mainly controls curvature. Taking the linear probability weighting function as a benchmark, i.e., = = 1, > 1 and = 1 correspond to a less elevated curve exhibiting more pessimism; = 1 and < 1 correspond to a less sensitive probability weighting function. Table 7 reports mean and median estimates of parameters
and . An ANOVA test with repeated measures rejects the hypothesis of constant elevation (H 0 0 = 6 = 12 = 0 12 , p < 0 01). Table 8 reports paired t-tests corroborating this conclusion. At an individual level, and for all delays, a majority of probability weighting functions exhibited 0 > , revealing a higher level of optimism for delayed than for nondelayed lotteries, including the ambiguous delay (Table 8 , row 1). No significant difference was detected between the elevation for the ambiguous delay and the elevation for = 6 (two-tailed paired t-test; p = 0 693).
The hypothesis of constant curvature for = 0 6 12 was rejected by an ANOVA test with repeated measures (p < 0 001) and the corresponding paired comparisons (t-tests, Table 8 ). Furthermore, a majority of probability weighting functions exhibited a higher curvature parameter in the future, meaning that sensitivity to probabilities is higher for delayed than for nondelayed lotteries (Table 8 ). In addition, and in contrast to what was observed for elevation, a paired t-test rejected the null hypothesis H 0 6 = 0 12 . In fact, a majority of probability weighting functions (38 of 52) revealed a higher sensitivity to probabilities for = 6 than for ∈ 0 12 ; i.e., 6 > 0 12 .
To sum up, delay has a significant and clear impact on elevation and sensitivity (when assuming a parametric probability weighting function). In addition to a direct increase in optimism with delay, the observed increase in sensitivity to probabilities also results in an increase in optimism for probabilities higher than 1/3. Such a result is consistent with our parameterfree results on decision weights reported in §6.1 and with the observation of higher risk tolerance for lotteries played out in the future.
Discussion and Conclusion
In § §1 and 2.1 we referred to a series of theoretical works that generalized expected utility to take into account time preferences and/or risk preferences. We noted that the accumulated evidence against expected utility prevents this model from being used for descriptively valid representation of risk preferences at different points in time. This explains why the present paper follows the recent tendency of the intertemporal choice literature to take into account probability transformation as one of the most robust empirical violations of expected utility (e.g., Baucells and Heukamp 2009 , Epper et al. 2009 , Halevy 2008 , Wu 1999 .
Before assuming any preference for functional form, our experimental findings reveal that the certainty equivalent of a lottery is significantly influenced by the delay . Data reveal that a majority of subjects exhibit more risk tolerance for delayed lotteries as compared to nondelayed lotteries. When the delay is unknown to the DM, i.e., ∈ 0 12 , elicited CEs did not exceed those for the midpoint delay in the interval 0 12 . 8 In other words, when confronted with the ambiguous delay, subjects were at most as risk tolerant as when = 6 (meaning that a lottery with the ambiguous delay in 0 12 is at most as preferable as the corresponding lottery with a delay of six months). For nonambiguous delays, our observations (i.e., CEs) are consistent with the empirical results reported by Noussair and Wu (2006) , which used a different experimental procedure based on the comparison of two-outcome nondegenerate lotteries with shorter (deterministic) delays, i.e., less than three months. When assuming model (1), our data reveal two things. First, delay has no significant impact on the subjective treatment of outcomes. In other words, utility seems stationary for different delays, including when this delay is unknown to the DM. This elicitation-based finding represents a clear confirmation of the qualitative experimental results reported by Keren and Roelofsma (1995) and Heukamp (2009, 2010). 9 Second, our data show that the whole impact of delay is reflected by the probability weighting function. Probability weighting (usually studied for nondelayed lotteries) is driven mainly by two phenomena: the possibility effect and the certainty effect. The possibility (certainty) effect stipulates that an increase of probability from 0 (near 1) has more impact than the same increase in the middle of the probability interval. The combination of both effects results in an inverse-S shaped probability weighting function. Our data confirm this shape for nondelayed lotteries, as was similarly observed in the literature on probability weighting under risk (e.g., Kahneman 1992, Abdellaoui 2000) . Although exhibiting a shape similar to that for nondelayed lotteries, the elicited weighting functions for delayed lotteries show significant discrepancies with it. It seems that the introduction of a delay makes lotteries more attractive, i.e., it makes subjects more optimistic as regards chance. The observed optimism is driven mainly by the increase of elevation and curvature/sensitivity, as explained in the previous section. Furthermore, the comparison of the impact of the ambiguous delay with the impact of the midpoint deterministic delay (six months) reveals an equal elevation in the two treatments but less sensitivity to probabilities in the first treatment than in the second one.
How can we explain the decline in probability transformation for risk preferences (resulting from the increase of sensitivity) when the delay increases? An affect-based reasoning may provide one possible explanation. Some recent studies look at an affective deconstruction of the probability weighting function (Rottenstreich and Hsee 2001, Brandstaetter et al. 2002) . Rottenstreich and Hsee (2001) argue that the inverse-S shape pattern is moderated by the affective nature of the stimulus. The more affect-rich a lottery is (such as kissing your favorite movie star), the higher the sensitivity is toward changes in probabilities near certainty and impossibility. For affectpoor prospects, individuals use valuation by calculus, which leads to a more linear treatment of probabilities. It would be interesting to explore whether the individuals will act more like expected-utility maximizers for future events. The more lotteries are put off to the future, the more the strength of anticipated emotional reaction (joy or disappointment) will decrease, leading to a more linear probability transformation. This suggests that fine-tuning prospect theory models to accommodate the experimental findings and other choice irregularities is a potentially rich vein for future research.
To sum up, the contribution of this paper is threefold. First, we use a new and descriptively plausible model of decision making under risk that takes into account delay. The second contribution of the paper lies in the implementation of a simple elicitation technique for investigating the impact of delay on the subjective treatment of outcomes and probabilities that is not hampered by specific parametric forms for probability weighting. Third, our empirical results provide a connection with the recent and thought-provoking theoretical results on intertemporal choice in Heukamp (2009, 2010) , Epper et al. (2009), and Halevy (2008) . The present paper clearly shows that individuals are more optimistic about future lotteries than they are about the ones taking place in the present. This optimism can only be explained through a temporal change in probability weighting because the utility function remains stationary for future prospects.
